
EATING BREAKFAST:

EFFECTS OF THE SCHOOL

BREAKFAST PROGRAM

August 1998

Authors:

Barbara Devaney
Elizabeth Stuart

Submittedto: Submittedby:

OfFiceof Analysis and Evaluation Mathematica Policy Research, Inc.
USDA Food andNutrition Service P.O. Box 2393

3101ParkCenterDr. Princeton,NJ 08543-2393
Alexandria,VA22302 (609)799-3535

Project Officer:
PatriciaMcKinney ProjectDirector:

John Czajka

This study was conducted under Contract No. 53-3198-7-006 with the Food and Nutrition Service,
United States Department of Agriculture. Points of view or opinions stated in this report do not
necessarily represent the official position of the Food and Nutrition Service.



CONTENTS

Chapter Page

EXECUTIVESUMMARY ....................................... vi

I INTRODUCTION............................................... 1

A. OVERVIEW OF THE SCHOOL BREAKFAST PROGRAM ........... 2
B. THE SCHOOL NUTRITION DIETARY ASSESSMENT

(SNDA-1)STUDY ........................................... 3

C. REANALYSIS OF THE SNDA-1 DATA .......................... 4

II REVIEW OF THE LITERATURE ON BREAKFAST CONSUMPTION ..... 6

A. PREVIOUS RESEARCH ON BREAKFAST CONSUMPTION ......... 6

B. DESCRIPTIVE ANALYSIS OF SNDA-I DATA .................... 9

C. ALTERNATE DEFINITIONS OF EATING
BREAKFAST: RECOMMENDATION .......................... 14

III EFFECTS OF THE SCHOOL BREAKFAST PROGRAM ON
THE LIKELIHOOD OF EATING BREAKFAST ...................... 14

A. DATA AND METHODOLOGY ................................ 14

B. EMPIRICAL RESULTS ...................................... 15

C. SUMMARY AND DISCUSSION ............................... 18

REFERENCES ................................................ 22

APPENDIX A: STUDY METHODOLOGY AND DETAILED
PROBIT ANALYSIS RESULTS ................... 24

°°°

111



TABLES

Table Page

II, 1 REVIEW OF STUDIES USING ALTERNATE DEFINITIONS
OF BREAKFAST.................................................. 7

I1.2 PERCENTAGE OF STUDENTS EATING BREAKFAST:
ALTERNATE DEFINITIONS ....................................... 10

III. 1 STUDENT AND FAMILY CHARACTERISTICS: MEAN VALUES ......... 16

iv



FIGURES

Figure Page

III.l PREDICTED PERCENTAGE OF STUDENTS EATING
BREAKFAST: TOTAL SAMPLE AND LOW-INCOME SAMPLE ........... 17

III.2 PREDICTED PERCENTAGE OF STUDENTS EATING
BREAKFAST: ELEMENTARY SCttOOL STUDENTS ................... 19

III.3 PREDICTED PERCENTAGE OF STUDENTS EATING
BREAKFAST: MIDDLE AND HIGH SCHOOL STUDENTS ............... 20



EXECUTIVE SUMMARY

Started as a pilot in 1966. the School Bre_lhst Program (SBP) was designed to provide funding
for meals served to children in poor areas and areas where children had to travel a great distance to
school. On small thrms in rural communities, many young children ate an early breakfast, performed
their chores, and. after a lengthy school bus trip, arrived at school hungry. In 1975, Congress made
the SBP permanent, with the stated objective that the program be made "available in all schools
where it is needed to provide adequate nutrition tbr children in attendance."

In recent years, researchers have become interested in the question of whether the availability
of SBP at school increased thc likelihood of a child eating breakfast.

The answer to that question depends on how breaklhst is defined and also upon family income.
The 1992 School Nutrition Dietary Assessment Study (SNDA-1) defined breakthst as eating any
food containing -atleast 50 calories. Using this very broad definition of breakfiast, the SNDA- 1 study
found that the availability of a SBP at school did not increase the likelihood of a child eating
breaklhst. Commentors on this finding have expressed an interest in whether the finding would be
the same if breakfiast was defined more substantively. For example, as providing more than a
minimum level of food energy. This study is a reanalysis of data from SNDA-1 and examines this
and related questions.

A review of the literature on breakt;ast consumption shows that breakfast is defined in a variety
of ways. Studies that examine the prevalence of eating (or skipping) breakfast typically use a
simplistic definition of breakfast, based either on reports of whether breakfast was eaten or on dietaD'
recall data on whether any food or beverage was consumed. In contrast, studies that assess the
effects of eating breaktb, st on various performance measures usually define breakfast more
substantively, (for example, providing some minimum level of fbod energy). The analysis conducted
in this study builds on these two strands of the literature and uses three alternate definitions of
breakfast:

1. Consumption of any food or beverage

2. Breakfast intake of food energy greater than 10 percent of the Recommended Dietary
Allowance (RDA)

3. Consumption of tbods from at least two of five main food groups and intake of food
energy greater than 10 percent of the RDA

As the definition of breakfast becomes more robust, the percentage of students who eat breakfast
declines. Almost 9 of 10 students consumed any food or beverage, but only 6 of 10 students
consumed food from at least two of the main food groups and had breakfast intake of tbod energy
greater than 10 percent of the RDA.
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NESNP-1 data defined breakt:ast as any breakt_,st and prebreaktast foods, based on self-reported

meals consumed. Thus, the consumption of any calories at either prebreakfast or breaklast meals

constituted having had breakfast. The analysis of data from SNDA-1 defined breakfast as the

consumption of at least 50 calories between the time of waking and 45 minutes alter the start of

school.

Recently, what constitutes an adequate or substantive breakfast has been debated. Specifically,

questions have arisen about the 50-calorie cutoffand whether "eating breakthst" ought to encompass

a higher calorie cutoff or be based on foods or food groups. This report presents findings from a

reanalysis of the SNDA-I data that used alternate definitions of breakfast. For each of the alternate

definitions of breakfast selected, the report presents findings from descriptive and multivariate

analyses of the percentage of students eating breakfast and the effect of the availability of the SBP

on the likelihood of' eating breakfast.

The rest of this chapter provides brief background material on the SBP, presents an overview

of SNDA-I, and describes the objective of the research. Chapter II examines previous research on

breaklhst consumption patterns and, based on this literature review, provides three alternate

definitions of breakfast. Chapter III describes the SNDA-1 data and study methodology and presents

findings fi'om the analysis of the likelihood of eating breaklhst.

A. OVERVIEW OF THE SCHOOL BREAKFAST PROGRAM

The SBP was originally a pilot program that targeted children from low-income school districts

and was intended to provide a nutritious breakfast to children who might not otherwise receive one.

With the 1975 amendments to the Child Nutrition Act of 1966, the SBP became permanent, with the

objective of making the program "available in all schools where it is needed to provide adequate

nutrition lbr children in attendance." To expand the availability of the program, the Child Nutrition
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Act of 1989 required that the Secretary, of Agriculture provide funds to states to support the costs of

starting breakfhst programs in schools in low-income areas.

All public and private elementary and secondary schools in the United States are eligible to

participate in the SBP. To participate, schools must make breakfast available to all students. The

U.S. Department of Agriculture (USDA) reimburses schools for each breakfast served that meets

nutritional standards. The cash reimbursements vary according to whether students qualify for free,

reduced-price, or full-price meals. To be eligible for free meals, students must have family income

less than or equal to 130 percent of the poverty level. To be eligible for reduced-price meals,

students must have family income between 130 and 185 percent of the poverty level. For the 1997-98

school year, the reimbursement was $1.045 for free breakfasts, $0.745 for reduced-price breakfasts,

and $0.20 for full-price breaktiists. For schools with a large proportion of needy individuals ("severe

needs" schools), reimbursements were $0.20 higher for free and reduced-price breakfasts.

SBP breakfasts are required to provide approximately one-fourth of the Recommended Dietary

Allowance (RDA) for important nutrients over a period of time. At the time of SNDA-1, program

regulations specified that each reimbursable breakfast include a serving of fluid milk, a serving of

fruit or vegetable or a full-strength fruit or vegetable juice, and two servings of either bread or meat

or their equivalent. In addition, recent legislation requires that schools offer meals that limit fat and

saturated fats as recommended in the Dietary Guidelines for Americans. To achieve both the RDA

and Dietary Guidelines standards, schools may use several methods for planning menus.

B. THE SCHOOL NUTRITION DIETARY ASSESSMENT (SNDA-1) STUDY

Conducted from 1990 through 1993, SNDA-1 addressed three key sets of questions: (1) What

is the nutrient content of school meals as offered to children in schools? (2) What are the nutrient

intakes of program participants? and (3) What are the dietary effects of the NSLP and SBP? The



detailed lindings of SNDA-I are presented in three major reports, as well as in several subsequent

repons and publications._ The SNDA-1 data set consists of a nationally representative sample of

3,350 students in grades I through 12 from 329 schools. During a one-week period between

February and May 1992, experienced interviewers administered a student survey, a student 24-hour

recall of tbods eaten, a parent survey, surveys of key school and food service officials, and an

instrument to obtain information on lbods offered for school breakfasts and lunches.

The data used in this analysis are the student characteristics data fi-om the parent and student

surveys and the dietary intake data from the student 24-hour recall. The data set contains

information on the characteristics of students and their families; foods eaten at breakthst, at lunch,

and over a 24-hour period; and intbrmation on the schools attended and meal service characteristics

at the schools.

C. REANALYSIS OF THE SNDA-I DATA

This study, a reanalysis of SNDA-1 data on file likelihood of eating breakfast, includes two main

components:

1. Review of the literature on breakfast consumption patterns to identify alternate
definitions of eating breakfast and, based on this review, recommend alternate
definitions

2. Reanalysis of the data from SNDA- 1 using the alternate definitions of breakfast

The literature review is a critical first component of the analysis. The objective is to identify

studies of breakfast consumption, especially those using 24-hour dietary recall data, and summarize

_The three main project reports include one on school food service, meals offered, and dietary
intakes (Burghardt et al. 1993); one on dietary intakes of program participants and nonparticipants
(Devaney et al. 1993); and one on sampling and data collection operations for SNDA-1 (Burghardt,
Ensor, et al. 1993).
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the different ways in which breakf_tst has been defined and examined. }:or example, the definition

of "eating breakfast" may range on a continuum from a loose definition, such as whether any lbod

item is consumed in the morning, to a strict definition, such as whether lbods xvith some specified

amount of calories and/or from specific food groups are consumed.

The reanalysis of the SNDA-1 data includes the following:

· Descriptive Analysis. Descriptive tabulations are presented on the percentage of
students eating breakfast, under alternate definitions, by school level and SBP
availability. These tabulations are presented for all students and for students from low-
income households.

· Multivariate Analys'is. To investigate further the decision to eat breakfast, probit
analysis is used to estimate the relationship between the availability of the SBP and the
likelihood of eating breakfast for each alternate definition of breakfast.

Comparing the results for the alternate definitions of breakfast will indicate whether the findings

regarding the availability of the SBP are sensitive to the definition of what constitutes breakfast and,

if so, how.



!I. REVIEW OF THE LITERATURE ON BREAKFAST CONSUMPTION

Previous studies of the ettkcts of the SBP provide little evidence that it increases the likelihood

that schoolchildren will eat breakfast. None of the previous studies, however, includes a careful and

thorough discussion of what constitutes "eating breakthst." Both N ESNP-I and SNDA-I define

breakfast consumption simplistically: as either eating any breakthst Ibod in the morning, or eating

any prebreakthst or breakt;ast tbod, or eating an3: lbod or tbods with more than 50 calories l'rom tile

time of waking until 45 minutes after the start of school.

As discussed previously, questions have arisen about what constitutes an adequate breaklhst.

Should breakfast be defined as consuming any lbod item in the morning? Does a breaklhst that

includes only 50 calories meet the nutritional requirements of breaklhst? In addition, do the findings

on the lack of a relationship between the availability of the SBP and the likelihood of eating

breakfast change under alternate definitions of breakl:ast?

This chapter summarizes findings from a review of the literature on breakthst consumption to

identil}; alternate definitions ofbreakthst. In addition, descriptive tabulations l?om the SNDA-1 data

provide important intbrmation on the percentage of children eating breakt_ast, using a wide range of

alternate definitions. Based on the literature review and on the descriptive tabulations, the final

section of the chapter provides three alternate definitions lbr the reanalysis of the decision to eat

breakfast.

A. PREVIOUS RESEARCH ON BREAKFAST CONSUMPTION

The large body of literature on breakthst consumption encompasses a broad range of definitions.

As Table II.l shows, the studies examining breakfast consumption fall into two primary groups: (1)

those that focus on whether or not breakfast is eaten; and (2) those that examine the effects of eating
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RI\ll_,'_ t)F'-,I'['DIFSl SlX.ti \[ IIR'N\II I)lil.'l'xlllt)X, ` ,̀I_I:I_,I.tF\KF.\SI

Studies That Examine Breakfast Consumption and Breakfast Skipping

5,ie_t-Ri×, t'opkm, and Carson (1998) 5,econdar> data an[dx :,i_ to examine breaklast ,\n> Iood or bex erage consumed betx_een 5_.xl and 10 x.u Breakl:ast consumption declined ox er time.
consumption pauerns belx_ccn 1965 and 199] lor lbr children and betx_een _ x ,4 and t_ xxl lbr adult> especiall> among older adolescents and

Itames.(iuilkex.and Popkin(199()1 childrenand adullhinthe t ailedSlates adults.

/_,cd [t,_65 Xl t h,, It)_"-78 NFl. S, alld 19_qg-t)]
CSt. Il

Mclntsre and Horbu! ( !995) }?,reaklast sur\ c; of 4.()=9 children ili grade, I to 3 No brcakl}ist alis\_.clcd 11o[o a que>tiun abot_t x\hcthcl tilex Ab,out 6 percent ufchildren iu gladt:'_ I ti,

in 50 public and _,cparate schools in northeastern had an 3thing to eat or drink belore commg It, soho\il 3 came to school x\ ithout ca\rog or

Mclnt? re ( 1993 ) Ontario during the fall of 1003 drinking ansttting.
:\dequale break\Sst: consumption of tbod_ from ;it least 2 lbod

groups, one of \\hich contains protein of high biologic _ alue 84 percent consumed an adequate
breakfast, consuming tbods from at least 2

Vigorous breakfast: consumption of lbods from at least 3 lbod tbod groups.

groups, one of \_hich COlllains pro\em of high biologic xaluc

Morgan./abik. and I ex cillc ( 1981 ) V-da> lood diaries from 65' .\mcr[can children age> Breakfast eaters: consumed at least 3 breakfasts during the 7- There is no explanation of hex\ ca\rog [it
5 to 12 in ]97 .7 da> period. Nonbrcakfast caters: consumed fex_er than 3 least 3 breakfasts per x\eek is defined

breaklasts during "-da) period

Few children skipped breakfast: non-

5 groups: ( 1) 3 or nlore brcaklasta containmg prcs_\cctcned breakfast caters consisted ofonl) l0
read>-to-eat (RTl'l) cereal: 12) 3 or more breakfasts containing children, or 1.5 percent otfile sample

nons\\celened RTE cereal; (3) three t)r more break fasts

containingan_ RI} cereal:i4)consummgbrcakfasts_dth

read>-to-cat cereal less than 3 times: and (5) no RTE cereal
consullled

Nicklas. \Vcihang. \Vebber. arrl 24-hour recall for 6 cohorts el'children 10 ',ears of 3 groups: ( 1) breakfast at home. (2) breakfast at school, and Ati.er the School Breakfast Program \_as
P,erenson (1993) age (1973-1974 through 1987-19881 l?om the (3) no breakfast eaten. Breaklast skipping relkrs to no lbods introduced, the percentage of studcnt_, \\ho

Bogalusal lcart Stud\. n-464 OFliquidsconsumed skippedbreakfast declined

Sampson. Dixit. Me',crs. and llous* 4-da> eating bchaxior _urxc\ and 24-hour recall tit tatmg behaxior surxe): Did >ou haxe ansthmg to eat betore On an)' given da',. 12 to 26 percent of

(1995) 1.151 children in grades 2 though 5 in Eastt)rangc. coming to school? Did >ou cat lt snack on thc \_a_ to school? children attended school;_ithouthaxing
Next.Icrse) eatenan)thing

2.l-hour recall: reported all fiiods catch l?om the time of

,<_tking up to the till/e olthe lllter\ lC\\

4gruup:,: ( l ) brcaMhst catcrs. (2) brcaklast and snack eaters.
I31 >nack-_ml\ cater>, end (41 neither brcaklhst nor ,mack
eaters



TABLE 11.1(continued)

Studies That Examine the Effects of Eating Breakfast
,,,,,,,,,,,,_ii_, ,,, F i,, ,,, ,,

Lopez, de An&ac& Perales, Heresi Study ot' 279 children in Chile `'_howere 8 to 11 Breaklast included 2 cakes and 200 mi llavorcd milk: total No consistent association appears bet_`'een
Castillo, and Colombo (1993) years of age to determinethe efi;ectsof breakfast calorics were 394 Kcal eating breakfast and cognitiveperformance

skipping on cognitive perlbrmance for children with a low socioeconomic
background from Santiago. Chile

Students were randomly assigned to I ot'2 study
conditions: breakfast or fasting

Wyon, Abrahamsson. Jartelius, ant Experimental design to determine the effixcts of Standard breakfast with Im_ energy content For boys, average energy intake was 25
Fletcher(1997) energyintakeat breaklhston testperfbrmanceof 10- 147Kcal lbr girls percentand 8 percentof the RDAfor the

year-oldchildreninschool 197Kcallbrboys highandIowenergybreakfhsts

Standard breakfast with high energ3 content For girls, average energy intake was 22
567 Kc.'d fi)r girls percent and 6 percent of the RDA for the
832Kcalfbrboss highandIo`'_energ3breakfasts.

respectivcl3

Dickie and Bender ( 1982a) Literature review on thc effects of breakt'ast on Skipping breakfast defined as eating nothing mort than a cup Literature review suggests mixed e`' idence
perlkmnance:summarizesstudieswith different of teaor coffee on whetherskippingbreakfastis
definitionsofbreakfast detrimentalforschoolpcrlbrmance

Four breakfast classifications tbr adults: ( 1) heav_ (800 Kcal),
(2) light (400 Kcal). (3) no breakfast( no fi)od bctx_cen 18.3
and 12.00 thc next da)') and (4) coffce with 28 g of cream and
no sugar (60 Kcal)

Dickie and Bender (1982b) 2 studies of the cfbects on mental pertbrmancc of Four breakfhst classifications: ( 1) breaklast and midnmrnmg Breaklast t) pica}l) eaten x_assubstantial.
omitting breakfast among schoolchildren in London. snack: (2) breakfast, no midmorning snack: (3) no breakthst usually providing more than 2. I MI.
average age 12.5 years but midmorning snack: and (4) no breaklhst and no

midmorningsnack Neitherstudyfbunddifl_rencesin mental
perlbnnance associated `'`"itheating or

Breakfhst: any solid Il)od taken on the monnng belbre arriving skipping breaklast
at school

Midmommg snack: any food or drink taken at break time

Michaud et al. ( 1991 ) Clinical study to examine the effects of breakfast Normal breakfast were supplemented by ',ar b lng amounts: ( 1) High energy intake had a beneficial eflbct
size on short-term mcmoD, mood, and blood glucosc 0-99 Kcal, (2) 100-199 Kcal. (3) 200-299 Kcal. (4) 300-399 on short-tenn memory, llowever.

Kcal. and (5) more than 400 Kcal concentration was impaired by a high
319adolescents13to20yearsof agein4counties caloriebreaklhst.
of Lorraine, France



hrc',lkl':t_,t (,n various pcrt'ornmnce measures. In general, studies that examine vvhelher or not

break fast is eaten define brcak/ast through either self reports of breakfast consumption or whether

am li_d _r hevcmgc x_as consumed ailer waking in the morning. These studies typically do not use

a dclinition lhat rcllects any minimum calorie content or attempts to define an adequate breaki_,st.

Ibc cxccpli_m is thc _ulalysis ofSNDA-1 data, in which breakfast had to include at least 50 calories,

hul cxcn this cutoff' xaluc still allows someone to be classified as a breakfast eater with only a

minim, il inlukc oI' tbod encrg,,.

In ctmtrast, studies that focus on the effects of eating breakfast on cognitive tests and

pcrli_rmancc measures typically define brcakt;ast with some minimum calorie content. As Table I1.1

qloxxx. these cab)rio contents exceed thc 50 Kcal cutoffvalue used in SNDA-1. For example, in the

uxpcrin_cnta[ stud', x,K'xon et al. (1997) conducted to determine the effi2cts of energy intake at

brcaklils! on lest pcrtbmmncc, a breakthst with low energy content was defined as 147 Kcal tbr girls

1Il _cars t_l'acc and 197 Kcal tbr boys 10 3'ears of age, and a breakfast with high energy content was

dclincd as 5(,7 Kcat li)r girls and 832 Kcal tbr boys.

B. !)i(S(RIPTIVE ANALYSIS OF SNDA-I DATA

lahk: 112 proxidus tabulations on the percentage of students eating breaklast under several

altcrnatix c dcliniti_ms of breaklhst, which include the following general categories:

· \VhcTher any lbod or beverage is consumed between waking up and 45 minutes after the
slart _q' school

· Breakthst intakc of lbod energy greater than various cutoffs

50 Kcal, 100 Kcal, 150 Kcal, and 200 Kcal

l(l pcrccnt and 15 percent of the RDA



TABLE 11.2

PI(R('t(NI'A(_[_ OF SFUDENTS ['_A-['ING BREAKFAST:
AI,TERNATE DEFINITIONS

Percentage Eating Breakfast

Elementary Middle and
School High School

Alternate Definition Total Sample Students Students

AnyFoodItemConsumed 88 93 84

BreaklhsllntakeofFoodl!ncrg> -50Kcal 87 g2 83

Breakfast Intake of kood }(nct'g 3 - 100 Kca[ 84 90 79

Breakfastintakeof Foodl'incrg5 150Kcal 78 83 74

Breakfastlntakcof FoodlLnergx-200Kcal 72 77 68

Breakfast lntakc of Food Encrg} - 10 Pcrccnt of thc 69 76 62
RDA

BreaMhst Intakeof Food [mergv ' 15Percent of the 50 54 45
RDA

Consuming Food from at l.east 2 of thc Main Food 7l 81 62
Groups _'

Consuming Food from at l.east 2 of thc Main Food 61 71 53
Groups and BreakFast Intake > 10 Percent of the RDA

Consuming Food from at [,east 2 of thc Main Food 45 51 40
Groups and Breakfast Intake ,' 15 Percent of the RDA

Consunling Food Fromat I_cast3 of the 4 SBP Food 17 20 14
Groups and Break[hst Intake :' 20 Percent of the P,DA _'

Consuming Food from itt l.east 3 of the 4 SBP t:ood 11 12 9
Groups and Breakthst Intake -- 25 Percent of the RDA b

SampieSize(Unweigbted) 3,381 !,611 1,77(}

SOtJR('I2 School Nutrition Dictar 5 Assessment (SNDA- l ) data, weighted.

_The main food groups are (I) milk and milk products, (2) meat and meat alternate. (3) grain products, (4) fruits and
fruit juices, and (5)vegetable and vegetable juice.

bThe SBP food groups are (I) milk and milk products, (2) meat and meat alternate, (3) grain products, and (4) Fruits and
vegetables or full-strength fruit or vegetable juices.

10



· ('on_umin_ lbod items l?om dil'tUrent fi_od _roLlpS

- ,_\t least t_o of'thc main fi_od _roups

- :At least txvo lbod L2roups and breaklhst intake of fi/od energy greater than either

1()percent or 15 percent _tl'thc t,',I)A

- ('onsuming tbod from at least three oF the l;,mr SBI ) lbod groups and brcaklast

intake of fi)od energy gte:tier than either 2(} percent or 25 percent of tile RD:\

,:Xsthe detinition ol' caring break t_st bce{roles more stringent, the percentage o1' stttclcnts who

eat breakfast declines. 'l'o illustrate. 88 percent oF students consumed some (Uod or beverage, but

only 45 percent of students ate a brcakfi_tst that included lk_od fi'om at least txvo of thc main fi/od

groups ;_tlldhad hrcakthst intake of lbod energy greater than 15 percent of the RI),;\ (sec rl'a['_lCII.2).

About 1I percent ol'studcnts had a hreaklhst that was equal to or exceeded what NI?,P hrcaklhsls arc

designed to ol't;cr at hrcaklhst: food l?om itt least three oi'the Ikmr SI_,P lk/od groups and brcaklast

intake of tbod energy greater than 25 percent ol'thc RI)A.

'Ibc likelihood tit' caring an', hrcaklhst, regardless of ht_w dclincd, declines with age. Overall,

about 88 percent o(' students consume some lhod or beverage in thc morning, and 12 percent do not.

For clcnlcntarv school students, about 93 percent consume sonic tbod or beverage in the morning.

compared with 84 percent of middlc and high school students {'Fable II.2}. As thc definition of

breakthst becomes m_/re robust, thc percentage of students catin- it declines, but elementary students

arc more likely than middle and high school students to cat each type of breakfast.

The percentage of students eating the most robust brcakthst--greatcr than or equal to thc SBP

meal pattern--is quite lox',,'. Only about one in l 0 students consumed a brcakfitst with [i._ods from at

least three of the SBP tbod groups and had breakfast intake of [hod energy greater than 25 percent

of the RDA. l'llis result is not surprising nor does it imply that thc SBP is not achieving its goal of

providing onc-lourth of tile RI)A, {ill average, t_t_rimportant nutrients. [ lsing a cutotT of ctm.vumhtt,

11



at/eaxt 20 or 25 percent of the RI)A tbr food energy as a definition oF breaklitst does not have an','

support in the nutrition literature. In Fact. there is a m_0or problcm with using this strict a definition

of breakthst. If breakthst is defined such that an individual must have at least 25 percent of the RDA

ibr food energy, then tile average intake of breakfast eaters will Far exceed the goal of 25 percent of

the RDA. Put another way, the breaktast eaters will be a group of students who are, on average,

consuming much more than either 25 percent oF thc RI)A lbr tbod energy at breakfiast and, most

likely, more than 100 percent of thc RDA tbr tbod cncrgy over 24 hours.

Tabulations fi'om the SNDA-1 data show that, among students who consumed three of lbur SBP

fbod groups and had breaklhst intake of tbod energy greater than 25 percent of the RDA, the mean

breakfast intake of lbod energy is 39 perccnt of the RDA and thc mean daily intake of tbod energy

is 150 percent oFthe RDA. 'Fhese intakes ot' Ibod energy are signilicantly higher than recommended

levels. Adopting such a strict rule lbr defining brcakl'ast would implicitly be recommending tbod

consumption levels that would contribute to the grox_ing problem of obesity. For these reasons, the

two most robust definitions of breakfast are not recommended as alternate definitions of breakfast.

C. ALTERNATE DEFINITIONS OF EATING BREAKFAST: RECOMMENDATION

As discussed above, the existing literature on breaklhst consumption uses two very different

approaches to defining breakfast: 1) a simple yes/no approach; and (2) more robust definitions that

specil5 _substantial calorie content. For the remmlysis of thc SNDA-1 data on the likelihood of eating

breakfast, it is usethl to consider incorporating both approaches and including a series of alternate

definitions in the multivariate analysis.

Based on the alternate definitions provided in Table II.2. three alternative definitions of

breakfast are:

12



I. ('_m_umptkm of any lbod or bc_cra_c

2. Breakfast intake of fi)od energy greater than 1() percent ol'thc RDA

3 ('onsumption t_f lbods fi'om at least txxo of the main Iood groups and breaklktst intake

of lb{_d energy greater than 10 percent of tile RI)A

l'hcre arc two main advantages to using all three alternate definitions (or some other similar

cmnbinationl, l:irst, using delinitions that range t?om minimal to robust alloxks us to assess the

cl't;,:cts of thc program on thc likelihood of eating any brcakfilst versus thc clYects on eating a

substantial breakthst. Second, using the three alternate detinitions allows LiSto synthesize and even

reconcile the ditlbrent approaches used in thc existing literature. '1'o date. thc literature on breakt_tst

consumption has generally not even recognized that studies of _vhcthcr hrcaktast is eaten have taken

approaches xastlv dilt_erent fi'om those or' studies of tile ettbcts of breakfast consumption.

Prcsulnabh;. ho_vever, these studies should be interrelated: studies of whether breaklast is eaten are

likely to be m_)ti'vatcd by exidencc that breakfilst is important, while studies that iocus on tile eitk2cts

of eating hrcaklast arc likely to be inlbrmed by evidence on breaklhst consumption patterns.

lhc sect)nd and third alternate dellnitions discussed above use 1() percent of the RDA rather

than 15 percent. 'Ibc primary reason tbr this suggestion is that tile intake data collected in SNI)A-1

arc based on 24-hour recall data, and it is widclx known that single-day intake distributions are more

dispersed than usual intake distributions (Nusser ct al. 1990). 'J'hus. tile percentage of students with

brcaklast intakes of lbod energy less than a given percentage of the RDA on a certain day is higher

than thc percentage of students with usual breaklhst intake of tood energy less than the given

percentages. 'Io account lbr this, the recommendation includes thc lower cutoff'of 10 percent of the

RI)A.
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I11, EFFECTS OF THE SCHOOL BREAKFAST PROGRAM ON
THE LIKELIHOOD OF EATING BREAKFAST

This chapter provides estimates of the effects of the availability of the S Bt' on tile Iikc li hood of

eating breakfast, using data from the SNDA-1 study. It begins with a brieFdescription oFthe data

and methodology and continues with a presentation and discussion of thc analysis results.

A. DATA AND METHODOLOGY

The SNDA-1 data set is a nationally representative sample of 3,350 students ill grades I through

12 in 1992. The analysis reported here is based on student characteristics data t_rom tile parent and

student surveys and dietary intake data of students from the 24-hour Ibod recall. The main otncome

measure is whether or not the student ate breakfiist, based on students' dietary rccall data on tbods

and beverages consumed.

To review, the analysis uses three alternate definitions of breakthst, ranging from a simple

yes/no approach for whether any food or beverage is consumed to more robust dclinitions based on

foods and food energy consumed at breakfast. The three alternate definitions are:

1. Consumption of any food or beverage from the time of waking until 45 minutes atier thc
start of school

2. Breakfast intake of food energy greater than 10 percent of the RDA

3. Consumption of foods from at least two of five main food groups and breakfast intake

of food energy greater than 10 percent of the RDA. The five food groups used are ( 1)

milk and milk products, (2) meat and meat equivalents, (3) grain products, (4) fruits and

fruit juices, and (5) vegetables and vegetable juices.

_These five food groups are derived from the SBP fbod groups but separate fruits and lYuit juices

from vegetables and vegetablejuices.
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'['hc explanatory variables used itl tile analysis include the availability of tile SBP (or another

brcakthst program) itl school and a variety of student and fanlily characteristics. Student and t'anlilv

characteristics assumed to influence the likelihood of eating brcakt:ast include the lbllowing: age,

gender, race and ethnicity, whether thc child is income-eligible lbr free or reduced-price school

meals, thmity size and composition, mother's en_tploymcnt status, and residential location.

Table III. 1 presents descriptive data on the explanatory variables used in the analysis. Of particular

importance is the fact that the SBP is available to slightly more than hail'of all students and to about

two-thirds of all low-income students.

Because the decision to eat break/asr is a binary variable, probit analysis is used to examine the

efik:ct of the SBP on the likelihood of eating breaklhst, while controlling tbr the student and thmily

characteristics just discussed. To thcilitate the interpretation of the empirical results, the analysis

presents regression-adjusted or predicted values of the likelihood of eating breakthst under two

conditions: ( 1) students attend schools with thc St-?,F',and (2) students attend schools without the

SP, P. These predicted values arc based upon thc estimated coefficients from the probit analysis.:

B. EMPIRICAL RESULTS

The principal finding from the analysis of the likelihood of eating breakfast is that the

availability of the SP, P in schools is associated with at higher likelihood of eating a more robust

breakthst tbr students from low-income households. As thc definition of breakfast becomes more

stringent, the difference in the predicted values of eating that breakthst between low-income students

with and without the SBP available becomes larger and statistically significant (Figure III. 1 ). Using

the definition of breakfast as any tbod or beverage consumed, the difl;erence in the predicted

2An appendix to this report includes a rigorous description of the methodology and presents the

detailed analysis results from the probit analysis.
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TABLE 111.1

STUDENT AND FAMILY CHARACTERISTICS: MEAN VALUES

Characteristic TotalSample Low-IncomeSample

SchoolHasSBP 0.51 0.66

SchoolHasOtherBreakfastProgram 0.05 0.03

Age 11.61 11.13

Female 0.50 0.50

Black 0.16 0.29

Hispanic 0.t3 0.20

OtherRace 0.03 0.03

Income-Eligiblefor Freeor Reduced-Price 0.42 1.00
Meal

Eligibility Data Missing 0.12 0.00

MotherinHousehold 0.92 0.90

Mother Employed 0.62 0.52

Family Size 3 or 4 0.53 0.43

FamilySize5to7 0.38 0.43

Family Size Larger than 7 0.03 0.06

Urban 0.39 0.46

Suburban 0.37 0.24

Mid-Atlantic 0.12 O.11

Southeast 0.21 0.27

Midwest 0.19 0.16

Southwest O.15 O.18

MountainPlains 0.09 0.1I

West 0.15 0.12

SampleSize 3,381 1,441

SOURCE: School Nutrition Dietary Assessment (SNDA-1) data.

NOTE: Means are based upon weighted data.
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